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INTERVIEW

SYNFORM  What is the focus of your current research 
activity?

Prof. R. D. Young  My group is concerned with inventing 
new ways in which to functionalise carbon–fluorine (C–F) 
bonds. This is primarily achieved using Lewis acid catalysis. 
Some of the challenges we aim to overcome in this field in-
clude enabling C–F activation methods that tolerate a wider 
range of co-functional groups present in our reaction sub-
strates, improving regio- and chemo-selectivity, and prevent-
ing ‘over-reaction’ of C–F bonds allowing monoselective C–F 
bond functionalization.

SYNFORM  When did you get interested in synthesis?

Prof. R. D. Young  I was trained as an organometallic chem-
ist, concerned with generating new transition-metal catal ysts 
and studying their reaction mechanisms. However, in order to 
test the activity of any new organometallic catalysts that we 
generate, it has been necessary to apply such catalysts in or-
ganic synthesis. Thus, we have also recently become ac tive as 
an organic synthesis group.

SYNFORM  What do you think about the modern role and 
prospects of organic synthesis?

Prof. R. D. Young  Part of our research concerns the use of 
waste fluorocarbon materials as starting materials to  access 
various fluorinated targets. There exists huge potential for 
organic synthesis to employ waste materials as zero-cost or 
negative-cost starting materials. This offers opportunities for 
more economical synthetic approaches, and also allows organ-
ic syntheses to be ‘greener’ and offer re-purposing path ways 
for various waste chemicals. I think that this area of  chemical 
research deserves much more exploration.

SYNFORM  Could you tell us more about your group’s 
areas of research and your aims?

Prof. R. D. Young  Waste fluorocarbon gases (e.g. hydro-
fluorocarbons) used in refrigeration and blower applications 
offer a unique environmental threat as they possess high glo-
bal warming potentials. Part of our research aims to  employ 
these waste gases as starting materials for the synthesis of par-
tially fluorinated chemicals. To achieve this we need to be able 
to avoid ‘over-reaction’ of C–F bonds, and develop  methods for 
monoselective functionalisation. We also aim to increase the 
variety of functional groups (and possible targets) that can be 
incorporated into C–F positions.
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SYNFORM  What is your most important scientific 
achieve ment to date and why?

Prof. R. D. Young  Last year we reported a proof-of-prin-
ciple for monoselective C–F functionalisation using a Frustrat-
ed Lewis Pair (FLP) approach (J. Am. Chem. Soc. 2018, 140, 
10682–10686). We hope to further explore this methodology, 
as in principle, it allows the monoselective activation of any 
aliphatic polyfluorocarbon, even if the fluoro-positions are 
distal.
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Scheme 1 Aliphatic polyfluorides are prone to ‘over-reaction’, 
where more than one C–F bond is transformed. Using an 
FLP approach, we generate cationic intermediates that resist 
further Lewis acid fluoride abstraction, allowing monoselec-
tive C–F functionalisation for a range of polyfluorides.
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